WHAT IS CLAIMED IS: 



1. A level shift circuit comprising: 
a capacitor; / 

a charge control /circuit connected to the capacitor for 
roviding a voltage/of a high potential power supply to the 
capacitor and cont/rolling charging of the capacitor; and 

a limiting /Circuit connected to the high potential 
power supply and the charge control circuit for limiting the 
voltage provided to the capacitor from the high potential 
power supply before the charge control circuit stops 
providing the voltage of the high potential power supply to 
the capacitor. 



2. A level shift circuit for converting a voltage 
level of an input signal to a predetermined voltage level 
and generating a level-shifted signal, the level shift 
circuit comprising: \ 

a capacitor havimg a first electrode connected to a 
high potential power supply and a second electrode for 
receiving the input signal; 

a charge control ciVcuit connected to the first 
electrode of the capacitoV for providing the voltage of the 
high potential power supplV to the capacitor and controlling 
charging of the capacitor; \ 

a first inverter for receiving the voltage of the high 
potential power supply and generating the level-shifted 
signal, wherein the first inverter includes a high potential 
power supply terminal connected\to the first electrode of 
the capacitor and a low potential power supply terminal 
connected to the second electrode\of the capacitor; and 
a current limiting circuit connected to the charge 
control circuit for limiting the discharge current of the 
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capacit\r . 

3. \The level shift circuit according to claim 2, 

wherein theVcurrent limiting circuit is controlled at a time 

different from that of the charge control circuit. 
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4. The la^vel shift circuit according to claim 3, 
wherein the charge control circuit includes a first PMOS 
transistor, the g^te of which receives the level-shifted 
signal of the first inverter. 
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5. The level khift circuit according to claim 4, 
wherein the current limiting circuit includes a second PMOS 
transistor, the gate of\ which receives the input signal. 

6. The level shif tXcircuit according to claim 5, 
wherein the input signal ha^s the voltage of the high 
potential power supply. 
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20 7. The level shift circuit according to claim 4, 

further comprising : 

a second inverter for generating an inverted input 
signal by inverting the input sigrral and providing the 
inverted input signal to the second\ electrode of the 

25 capacitor, wherein the second inverter includes a high 

potential power supply terminal for receiving the voltage of 
the high potential power supply and a low potential power 
supply terminal for receiving a voltage \lower than the 
voltage of the high potential power suppJW, and wherein the 

30 current limiting circuit includes a second PMOS transistor, 

the gate of which receives the inverted input signal. 



8. The level shift circuit according ta claim 7, 
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wherein the inkit signal has the voltage of the high 
potential power \supply . 
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9. The level shift circuit according to claim 4, 

5 further comprising*: 

a second inverter for generating an inverted input 

signal by inverting the input signal and providing the 

inverted input signal to the second electrode of the 

capacitor, wherein the second inverter includes a high 

10 potential power supply \ terminal for receiving the voltage of 

the high potential power supply and a low potential power 

supply terminal for receiving a voltage lower than the 

! i0 voltage of the high potential power supply, wherein the 

CO \ 

i A current limiting circuit includes a second PMOS transistor 

)«^ 15 and a third inverter connected to a gate of the second PMOS 

f s y transistor, wherein the third inverter includes a high 

| ..s \ 

potential power supply terminal for receiving the voltage of 

C3 the high potential power supply and a low potential power 

Ul \ 

j'y supply terminal for receiving a\voltage lower than the 

20 voltage of the high potential power supply, and wherein the 

{■£ third inverter generates an inverted input signal by 

inverting the input signal and pro\^ides the inverted input 
signal to the gate of the second PMOS transistor. 

25 10. The level shift circuit acccVding to claim 9, 

wherein the input signal has the voltage of the high 
potential power supply. 

11. A level shift circuit comprising*: 
30 a shift circuit for receiving an input\signal and 

level-shifting the voltage of the input signal to generate a 
level-shifted signal, the shift circuit including; 

first and second transistors having trie same 



32 



polarity, wherein t he s ources of the first and second 
transistors are connected to a first power supply 
having a first Voltage, the gate of the first 
transistor beinq connected to the drain of the second 
transistor, and the^jate of the second transistor being 
connected to the Wain of the first transistor; 

third and fourth transistors having a polarity 
opposite of the polarity of the first or second 
transistor, wherein the sources of the third and fourth 
transistors are connected to a second voltage source 
having a second voltage that is lower than the first 
voltage; \ 

a fifth transistor connected between the first 
transistor and the third transistor and having the same 
polarity as the third transistor; and 

a sixth transiston connected. between the second 
transistor and the fourth transistor and having the 
same polarity as the founth transistor; and 
a voltage generation circuit connected to the shift 
circuit for generating a gate control voltage, which is 
provided to the gates of the fifuh transistor and the sixth 
transistor based- on the first voltage. 

12. The level shift circuit according to claim 11, 
wherein the withstand voltages of the third and fourth 
transistors are lower than the withstand voltages of the 
first, second, fifth, and sixth transistors. 

13. The level shift circuit according to claim 12, 
wherein the voltage generation circuit includes : 

a plurality of transistors connected between the 
first and second power supplies for diViding the 
differential voltage between the first Voltage and the 
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second voltage\ so to generate the gate control voltage, 
wherein the plurality of transistors are connected in 
series and havd the same polarity. 



14. The level shift circuit according to claim 13, 



further comprising : 
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an input circuit connected to the second power supply 
and a third power supply for receiving and providing the 
input signal to the gate of the fourth transistor, and for 
receiving the input sigrial and inverting the input signal to 
provide an inverted input signal to the gate of the third 
transistor, wherein the tviird power supply has a third 
voltage that is lower than 
the second voltage . 



the first voltage and higher than 



15. The level shift circuit according to claim 14, 
wherein the voltage generation circuit generates the gate 
control voltage based on a control signal. 

16. The level shift circuit according to claim 15, 
further comprising: 

a protection circuit connected between the shift 
circuit and the voltage generation circuit to prevent the 
gate control voltage from being provided to the gates of the 
fifth and sixth transistors, until \t he gate control voltage 
reaches a predetermined voltage. 
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17. The level shift circuit according to claim 16, 
wherein the protection circuit connects the gates of the 
fifth and sixth transistors to the secohd power supply until 
the gate control voltage reaches the predetermined voltage. 
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The level shift circuit according to claim 17, 
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wherein the protection circuit includes : 

a first swatch circuit connected to the shift 
circuit and thewoltage generation circuit, wherein the 
first switch circuit is deactivated when the gate 
control voltage i^ higher than the predetermined 
voltage; and ^ 

a second switch circuit connected to the shift 
circuit and the second power supply, wherein the second 
switch circuit and the first switch circuit are 
activated and deactivated in a complementary manner, 
and wherein the second^ switch circuit is activated when 
the first switch circui\t is deactivated, so to connect 
the gates of the fifth and sixth transistors to the 
second power supply. 



19. The level shift circuit according to claim 18, 



circuit acc( 
ition carcuil 



wherein the voltage generation c\Lrcuit generates a first 
control voltage that differs f rorrt the gate control voltage, 
and wherein the protection circuin further includes: 

a switch signal generation circuit connected to 
the voltage generation circuit\for generating a switch 
signal, which activates and deactivates the first 
switch circuit based on a first pontrol voltage. 



25 20. The level shift circuit accoAding to claim 12, 

wherein the voltage generation circuit Includes: 

a plurality of transistors connected between the 
first power supply and a third power\supply having a 
third voltage lower than the first voutage and higher 
30 than the second voltage, wherein the plurality of 

transistors divide the differential voltage between the 
first voltage and the third voltage so t© generate the 
gate control voltage, and wherein the plurality of 
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transistors afre connected in series and have the same 
polarity. \ 

21. The level sViift circuit according to claim 20, 
further comprising: \ 

an input circuit connected between the second power 
supply and the third power supply for receiving and 
providing the input signal to the gate of the fourth 
transistor and for receiving the input signal and inverting 
the input signal to provide an inverted input signal to the 
gate of the third transistor. 

22. The level shift circuit according to claim 21, 
wherein the voltage generation circuit generates the gate 
control voltage based on a predetermined control signal. 

23. The level shift circuVt according to claim 22, 
further comprising: \ 

a protection circuit connected between the shift 
circuit and the voltage generation^ circuit so to prevent the 
gate control voltage from being provided to the gates of the 
fifth and sixth transistors, until tthe gate control voltage 
reaches a predetermined voltage. \ 

24. The level shift circuit according to claim 23, 
wherein the protection circuit connects\the gates of the 
fifth and sixth transistors to the seconM power supply until 
the gate control voltage reaches the predetermined voltage. 

25. The level shift circuit according^ to claim 11, 
wherein the voltage generation circuit includes: 

a plurality of transistors connected between the 
first power supply and the second power supply for 
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dividing the\dif f erential voltage between the first 
voltage and tn\e second voltage to generate the gate 
control voltaga, wherein the plurality of transistors 
are connected in series and have the same polarity. 

\ 

26. The level shift circuit according to claim 25, 
further comprising: \ 

a protection circuit connected between the shift 
circuit and the voltage generation circuit to prevent the 
10 gate control voltage from^being provided to the gates of the 

fifth and sixth transistors, until the gate control voltage 
reaches a predetermined voitage. 



27. The level shift ciAcuit according to claim 11, 
j'jj 15 wherein the voltage generation circuit includes: 

a plurality of transistors connected between the 



first power supply and a third power supply having a 



Q third voltage lower than trre first voltage and higher 

jly than the second voltage, wherein the plurality of 

CP 20 transistors divide the differential voltage between the 

13 \ 

1*4 first voltage and the third voltage so to generate the 

gate control voltage, wherein \^ie plurality of 
transistors are connected in series and have the same 
polarity. 

25 

28. The level shift circuit according to claim 27, 
further comprising: 

a protection circuit connected between the shift 
circuit and the voltage generation circuiA to prevent the 
30 gate control voltage from being provided to\ the gates of the 

fifth and sixth transistors, until the gate Ncontrol voltage 
reaches a predetermined voltage. 
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29. The level khift circuit according to claim 11, 
wherein the voltage generation circuit generates the gate 
control voltage so that the source-drain voltage of the 
third transistor is lower than the withstand voltage of the 
third transistor and the\ source-drain voltage of the fourth 
transistor is lower than \the withstand voltage of the fourth 
transistor . ^ 

\ 
\ 

30. A semiconductor device including a level shift 
circuit, the level shift ciWcuit comprising: 

a shift circuit for receiving an input signal and 
level-shifting the voltage of the input signal to generate a 
level-shifted signal, the shift circuit including; 

first and second transistors having the same 
polarity, wherein the sources of the first and second 
transistors are connected t^o a first power supply- 
having a first voltage, the gate of the first 
transistor is connected to th\e drain of the second 
transistor, and the gate of the second transistor is 
connected to the drain of the first transistor; 

third and fourth transistoVs having a polarity 
opposite of the polarity of the first or second 
transistor, wherein the sources o\f the third and fourth 
transistors are connected to a second voltage source 
having a second voltage that is lower than the first 
voltage ; 

a fifth transistor connected between the first 
transistor and the third transistor aipd having the same 
polarity as the third transistor; and 

a sixth transistor connected between the second 
transistor and the fourth transistor ancK having the 
same polarity as the fourth transistor; arid 
a voltage generation circuit connected to Vhe shift 
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circuit for generating a gate control voltage, which is 
provided to the gates ©f the fifth transistor and the sixth 
transistor based on the\ first voltage. 

31. The semiconductor device according to claim 30, 
wherein the voltage generation circuit includes: 

a plurality of transistors connected between the 
first and second power supplies for dividing the 
differential voltage between the first voltage and the 
second voltage so to generate the gate control voltage, 
wherein the plurality of\ transistors are connected in 
series and have the same\polarity . 



32. The semiconductor device according to claim 31, 
the level shift circuit further ^comprising : 

a protection circuit connected between the shift 
circuit and the voltage generation circuit to prevent the 
gate control voltage from being provided to the gates of the 
fifth and sixth transistors, until t^he gate control voltage 
reaches a predetermined voltage. 



33. The semiconductor device according to claim 30, 
wherein the voltage generation circuit Includes: 

a plurality of transistors connected between the 
first power supply and a third power\supply having a 
third voltage lower than the first voltage and higher 
than the second voltage, wherein the plurality of 
transistors divide the differential voltage between the 
first voltage and the third voltage so to generate the 
gate control voltage, and wherein the plurality of 
transistors are connected in series and have the same 
polarity. 



34. The seraicoirauctor device according to claim 33, 
the level shift circuit further comprising: 

a protection circuivt connected between the shift 
circuit and the voltage generation circuit to prevent the 
gate control voltage from \>eing provided to the gates of the 
fifth and sixth transistors^ until the gate control voltage 
reaches a predetermined voltage. 



35. The semiconductor device according to claim 30, 
wherein the voltage generation^ circuit generates the gate 
control voltage so that the source-drain voltage of the 
third transistor is lower than nhe withstand voltage of the 
third transistor and the source-orain voltage of the fourth 
transistor is lower than the withstand voltage of the fourth 
transistor . 
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